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f]n:\cmc^. ^fz. 4 5 5 7 8 0 n mc^Hri^Tt^tgSilC tt ^ ¥±^3g3i^l± . f J x. 4 
SS^ZSOnmc^Pi^T. 5 n m%\z ^MM^^M^ L . m ^ fi fz ^ ^ ii h 

[ 0 0 4 0 ] 

IC o I ^ T ti -f L ^ ^ ^ ^ ffl IC *D T H ff ^ tl T § li ^ o f^ij x. ti\ i|X g "t ^ 

E ^ ffl fiiRii^ *^«^. mm^'ii.mmx^^m^. B^mm^iosi-f ^ bsm <^ iij ^^^mo ^ ^ 

< 8 0 %Ii^_L. L < li 9 0 % Iil_h ^C T . ]@ B^gp^ i?» pJ^a^T tl J: „ Z 

. * f& BH ic f$ -t ^ ^ ^ # li . nmi^MWizf^^^m&^^M^-t ^ rzdb<f> ^ -<>i t^^m^ 

z t ^ n'^i^^lHUUM'li. (^BI^'H) *--M^r i^^tiT ^ 3 t ^^(-f -5 4;<:^Tti^-v^ 

^(^MM^M-^mttx B ^nf^izmi^^ tix\-^ ^ z t h^m s l v^o 

[ 0 0 4 1 ] 

:2|^^BH[cfcv^T. vl^:^ 3 5 0 --4 5 0 n rTK^Ttt^^MSfi-^ t It. vl^^ 3 5 0 4 5 0 
nm':^7\;c7)jg3§2^</)-p±5 (Dir . 3 5 0^-4 5 0 n m<^)]kM^i^^^i^^^i^'^ t \^ ^ ) 

0 %l-irX3h^ Z t^MM-t ZZX. 4 5 5 7 8 0 n m<?^HX|a7t^t5X(/)^±57t 
^m^<^m^ t [B]t$. 350-^450 nmcD^lk^^ti^^T^mm^lt. J IS K 7 1 5 0 
lcM^<^;^>S tc>i c TiiJ^T-§ s ^Tz. 3 5 0 4 5 0 n m<?>v^:R^^<7)¥i37t3gii*tt 
. l5iJ;ilJ. 3 5 0 4 5 0 n m<?>^T-. 5 n Ttj^ii* ^ i'J S L . # tl ^Ttjgj® 

mt-^ ^ ti^co^i^i^.^M-iii't ^ z tlz ^ -oX^db^ z t ij^XB 
[ 0 0 4 2 ] 

h ^ ^ ^ 7. h X a ^ <7) 7t ic jc -5 :5t » ^ ^^m\zmu\'t ^ }z\^ n m.)^.i^- h\t . s 

5 0 4 5 0 n m</)fe^^Ital<^¥±37t3gii^*^\ ^ * L < ti 1 5 %ii^r . W t L < ti 
[ 0 0 4 3 ] 

h ^ - 7 X N xii^^oi^^^'fr-t^ E^M^ijic J; *) -miififzyt'S^'ii^m^^ %^rz 

36 tc ti . v^:^ 350-^430n m <^ ^ Bf T § § ^ <7) ^ L v^o IP "t. . fe:^ 3 5 0 
-- 4 3 0 0 m<7>7t<7>^3ii^</)^±^ (¥±3^ii*) 1 5 . ^ ^ L < 1 0 %i.^(T 

. <\tb%itr . mzn'^\^ <\tz%\^xyxs^^mmnmi^t^. ^^nmx^ 

-So 3 CT. vi^:^ 3 5 0 -^ 4 3 0 nm</)7\i</)¥±3S3!i^<7)iiJ^^vitcov^Ttt. 3 5 0 ^ 
4 5 0 nm<7y'^^^m<^^n^WT^^<^m'&1i'A h mnx3h^. 
[ 0 0 4 4 ] 

^tz. m^\t. 3 6 5 ^-4 3 0 n m 7t ]g * ^ ¥ ±51 (¥±^]Sii*) 15 % 

i-M T . ^ t t < I i 1 0 % m T . ^ ^ t L < a 5 % iil T . M tc ^ t L < a 3 % iiZ T T ilo ^ 

SB^5^^#T^tl^^ . v ^ y-^v x\t^ <ryU\zmrirz^'U'&'\^^mx. $ -t±§ c t 

-So 'i'fc. vl^^ 3 5 0 -^4 3 0 nm<7)7t<^¥±3]iii^<^iiJ/^;^vilcov^-r 3 6 5 4 
3 0 n m<?>i^:^^t^60^±^7tSlii^<^iiJ^^vS h [a]tlT'#.§„ 
[ 0 0 4 5 ] 

C<7) J: 7 tc. ]gHH^^#lcv^:R 3 50--450nm (^*L<li 350--430nm. 
365^-430001) <7>7t^]a»f LT . ^Mv^:^«J^<^^)b*#ls 1^ ic^iii- § c h~kmit 
-t^zhlz^-^X. n'mwn<^ V ^ - ^ tc^^'lt^ft-^-t-S c h t^Tz^^^h >5: ^ « 
[ 0 0 4 6 ] 

±lfi<7>=l;7tcfe^3 5 0-^4 5 0 n m<r) ^^mW^-f ^ ^^\z \^X \t . 4 5 5-^7 8 0 
nm<7)B]-ia>t^iRX<^±iS¥±37t:Sii^**ffiff ^ ti-S C t^FISi: L T ^Tf ffeO FI ^ ti >5r v> i?* 
. l5lJ;ilJ. nmW<^nf\^\Z'^^ 3 5 O --4 5 O nm<^7fe,^^]ffiKlfi--2.t/S^*f JAt^^'j 
vS. ^^#tci^:ft3 5 0 ^-4 5 0 nm<7>7fe,^^MKlf-t-5i|^S^^^i-S;'J>S. 3 5 0 



--4 5 0 nm<^ycm^mwf-t ^^m^m n y i >ii.^ ^mi^izmm -t ^ . ^ 
5* X a ffl ^ ^ i± T ii ffl T § § o ± le 7 ^ A ^ # mc ^ # -t § ^ t L T . m ic 

#J ^ T § ^ o 

[ 0 0 4 7 ] 

5 0- 4 5 0 nm<7)7tM^a!i»f-tS^Mlcov^Tti. ic ^ij ^ ti 'S: v ^ M x. 

^ ^ ^ > ^^M)|£|-^^l!l^#I^^^^I^^^#l-f ^ C i: Cti'^cT^v^:^ 3 5 0 -^45 

0 nmc7)7tli^aif-t §^Mti. Ui^^EfeTflgffl L T 4; J; < . ^ f:: 2 fi Sic ffl 

^^■tfTf^ffl LT 4; J; tfc. iaMt/Htt. ^ tl g # li v^:^ 3 5 0 4 5 0 n m t^,^ 
^aif L 'S: v^iK^4 ^ ffi^ D-^ -tfT L T t cfe v^o 
[ 0 0 4 81 

^^#:<7)+tl^4jlcv^:ft 3 5 0 -4 5 0 n m<?>7tll^ailf ^ i^S^ ») iAt?Jt^. 

;b^. -15IJ t LT. ^^#tt»45lcMt/M*^- 0 . 0 0 1-15 MM%. ^tL<tiO. 00 
1-10 mfi%. Mlc^^ L < a 0 . 0 1-5 mM% t 4" S§iJ^^#t-f§ C h -So 
*^*^§ffi^SiJ^T*^tili\ 3 5 0 - 4 5 0 nm^7tl!l^aiDfi--g) 3 i: **5]-^^i: ;5r -5, « 
[ 0 0 4 9 ] 

3^ (pigment yellow 183) tUfeM^P^ (pigment yellow 110) ^ ^ ti^ti^J*TXliffl^ 
^^blfT^^^WI^ft'fc 0 . 0 0 1 - 5 S«%<7>SiJ^Tl$ 3A;^. j?^ 0 . 1 - 1 mm^ 

[ 0 0 5 0 ] 
[ 0 0 5 1 1 

X. li\ ir V y -i > ^<mm ( # V :x ^ u > . # 'j 7° a f U > i:- ) . # 'j :x 7. ^ ^^tf ^1 . 

') y ^ - V > >i^<mm. * 'i ^ - v-K -^'^ - h ^^^fj^l ^ # V 7. ;t. * > ^^tf . ') T 

5 H^^tffll. fis^M^fbtf-^bit^l. 7.^ u (# u > . -F 'j u ^ h ;u - 

U ( A Sftt^g) 'Sr ir) if**#iJ^T§ Lv^itflgli. # 'j u > 

. 7" a i^- u > . # 31 X -7^ ;u ^-iit . # ^ - -t' - h ^-ii^ flgT- . JNf ^ * L 

[ 0 0 5 2 ] 

M * 'i 7^ ;b ^^tf ^ L T a . ^ > mf^^ (y 9 >im. ^ v y 9 >im. i-y 9 

75^1. — ^ Zt^')3Z^Ly^L-7 9L — h (PET) . .tN';-/^U>^U7:7U — h (P 

BT) ^t(r>t^')C2-^'^'^^^^'T'^y^^ — h^i^l ^ ') -r ^ V y -yy 9 V — V 
[ # 'J :^ ^ U > 7 ^ L - h (PEN) . ^ ^ y -yv 9 V - V ti }^ <ry ^] C l-^^-r 

JL- ^ U > -:»- 7 5^ L. — h i:' ] . # 'j >• ^ a T JL. ^ U > L. 7 5^ U — h [ .t; 'i ( 1 , 4 — >■ 
^ a - ^ >■ U > > ^ U > ^ U 7 ^ U - h ) ( P C T ) t'] . # 'j I' 'j U - h M ( 7x 
7a:; — ;l,M(t^'7x7ai; — A^'ir) i:75';l.^M(75'^l.ie. ■^U75';U^) hT' 
^fiS:^ ti/cttfll'Sr ir) 5^ ifc?>*t# :3ix^^b!b*#l-f ibii^o * . # V :x x ;u tf flg 
lci±. BUie*^ 4< V :r XT^^um^i^^;^^ (#J;cljr. 50fi«%ii>l_h) i:LT#t?=i#'; 
:xXt^^u . Buie*^# aix-7^;u<7)itg^^ ( P E T P C T i: ^ ^ # 'Sr ^ ) >5r if t 



# ^ - /^^ ^ - h ^-ii^ flg i)*$f * L o # 'j ^ - ^ - h ^<mm It. m^it. If X 7 a: ; - 

(i\^^y:cJ-Ji-A^j:t) ^ - ^ t -f :h ') ^ - ^ - h X' 3h ^ . 

[ 0 0 5 3 ] 

2|^^BH ic *D v^T 7° ^ 7^ ^ >y ^ . T^glii'll. X X l± * ^ M 'i '14 ( 

) V ic lEi^W^ ^ $ ^ v-^ ^ . # 'j ^ - -F u ^ ( 'j V - 7- u > H 4' i:' ) o 
T t =k o ^ ^ ') -T u -( \zit . m^^af^mm^ts V - u > H ( P E T i: 

L fc 3 i: ic ►) . -^^n<r)^%}i\U%'^ %X . ^h\zY => -=> 7. h<7)7fe$^'l4^ 

[ 0 0 5 4 ] 

f!uM!-t^i:-7lc. vl^:^3 5 0^-4 5 0 nm(7>7tl*^MDf-t§3gBHa^#lcii. h v-^ 
^fi^h. V => -=> Xtt^<7>J^^#%-t .5 E^MSiJ^. v^:^ 350~450n xa.(7^^U 

[ 0 0 5 5 ] 

. E^MJiJtcSe^^ ti^fl!l<7>fi^^. E^MSiJ^ff^^J. 3 5 0 --4 5 0 nmc7>7t,^^a 

[%BH<?>^^] 
[ 0 0 5 6 ] 

4^f&BH<?^^^#A^ E^«^Jli. mif>'l4^ffiff L/igigl^lCh 7::^^7. h^^^-t^M 

^z^ti^v y~~.v <ry^m^w^\z^m^'^xv^h. ^ nwi . ^m.m\z ^n\t . v 

[ 0 0 5 7 ] 

t/i. *f&B|^<^ h ^ ^ 7. h <;0 7t^^^Jfl]^|IJ;^>SlC J: tltt\ <^ & :^ ^ M Df "t S S BH ^ 

^#IC. h 7 ^ 7. h g^ftUM^ilX^-t § i: -7 h ^ - ^ 7. h 

^T^tC J; ^^r^^^glWlcWffelJ-t^ 3 i: o T . 1^ >a Jc tl ti\ h ^ ^ ^ 7. 

W'Mm<r^m.^'\^->k^^mxmn\^Tzhx^nx% ^x^jM^'h^^^. 

[ 0 0 5 8 ] 

i-MTic. mum. ummvizm-^K-^x^^tm^^mizMm-t ^ ^^tmit zn^iz ^ 

X m& ^ ti ^ ^ ^X It ^j: \^ , 

i 'I 9 -izx ^mtrz'^. §h^-^7. h i o m i 2 iz^.-t ^mmm (#m 

1 0 m 1 ) tciRg L . mp^ L m < Lxm^firz^mm^A') h - h ^-^mm\z 
. ^'^m'\imm~mm. ( riiat-Tron lt-uo dscj^j . ; M^t^st^aM) ^ifjv^T 

. D 6 5 ^7\;7 > 7°^^-i)f. t LT . 25 ^^oT. 0. 57jlux c?57t^ 6 0 mmiMm 

mm-t^ztiz^^. ^j^mmizmummms 0 7^ \ u X ' h r (7)ift^m^Lrz. ^co^ 



^ h ^mi¥W]^ (%) ^BttiL/co ^fz. ^umicmm Lfz^^jkif^^izmm^ ^fz 

. Ctl%1^#J:LT. BS^U > X^Tfe^ii^H-TM- 1 ( ?± h 7' > »l ) \z ^ ^ ^ 
^ii^^iO/^L (121 1 1 1 #M) . 3 5 0 --4 5 0 n m felt ^ ¥±^7feSii*;S: 4 5 
5 — 7 8 0 nmlcfett.g)¥±37fejg]#*^j|<^6/io 
[ 0 0 5 9 ] 

MS^icf^m L /iSiitt. tf^y^m^^"^. # 'j 7 u u > (pp) M-^sn. 

3i^U>^U-h (PET) t!i<?>#§sT'^-g. o Zflh(^m^\Z. a^^SirLT. ^ft^ 

( ^ 2 #M ) o 'Sr fe . ^ - > 7 ^ ;b A ( mMm y a >i u) (T^'mmitn'A \z'^'yX 
^'^<^UM^W\z^ML . ^ <7y i^a^ ^ i >i u<r)m^ \t . # Is <7) B ^ # (c 7 ^ ;b ^ # § 

f^tt. - § c t ic J: o T o /c, u^\z^m\^rzy i >i u(r) x^jtit 

( (t*5^^a h - a - . Mfe-b a 7 r > ) . ^ ;b A (t*i^^?± h - 3 - . 

O 7 T > ) o 

[ 0 0 6 0 ] 

[ 0 0 6 1 ] 
[^ 1 ] 
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0.5 


'^^) tf-;utfDU F> 


3 




1.3 




0. 7 


yjl-A;— h 8 0 
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MS^lcf^ffl L/i#gg<^l*l. 4 5 5 -^ 7 8 0 n m ^ ±3 ^ ii il? )b« 3 0 % i>l±<:?> t ^ l± . 



^^ll#fe<?^P E Tm<^^^X'lt. 4 5 5 ~ 7 8 0 n m<?> Tl^TtSii* 3 0 
X'. L*-t350~450 n m<7> IzMM X B ^ Z t tlfc ( 0 1 4 ^ 

[ 0 0 6 2 ] 

TtMtt^^ h ^ ^ 7. h 2 \Z'^-\±X^'t. M 2 i}^ h m ^ ^ ^ \Z 

. 350-'450nm(^ftc 350--430nm) <7)^t}^mm^ fiX \^ ^ ^^\z L fz 

h ^ ^^mmxit. ^mm^^ h ^ - ^ x n conw^i)mmizm\-^i$.-^^Lrz. 

^tz. ^2^c^i^$^v^i)*. 3 5 0-^4 5 0 nm<7>IBHl*IT-^iNflc 3 6 5~4 3 0 nm<7) 

'j^^^i^^ytm<^mmmi)^^^'^n. h ^ y-^h h^^^i^x'^&izmf^n^ z t i^mu 

^tifzo — 3 5 0 ~ 4 5 0 n m^7fec7>S3i^*^^vvg||ici|X# L h 7 ^ ^ 7. h #^ 
SiJiJ X It . TtMtt ic -g, h y - y (^^m^Wm-t^ z tliXBts:\^z ti^mm^firz 

o 

[ 0 0 6 3 1 

li(_h<?:>^:^ib^ . h ^ coytmmiz ^^^mizit. 3 5 0 ~4 5 O nm<7>7t*|i)* 

M-^ LT § C i: ib*HH i)- i: ^ . i?- ^ -ftT^^t^^OTt^iiKlf -5 C i: ic =): o T . h^- 
^ X h <?>>t*«lc J: ^ ^W^WflfijTg . h ^ - ^ 7. h ^IrMSiJ^iRg-t § #ls<7> 4 5 5 -- 
7 8 0 n m<?:>¥±37t]^ii*)b*3 0 % 1-::^ ± T ti . g|5c;>^^'5:mif>'l4^filf^T § ^ 3 i: 

tmm^ ntz. 

[ 0 0 6 4 ] 
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m.my -i )VL.(nm<r) rwe^-fjUA (3t&:)j «3'R(D*fe:7^';uA^^I§(cg«L;tfeo 



7-11 #§§A ;^ilSiJ 

^ 3 <7)^^#iJ 2-6 lcie«<?^§i^^^ff M LiiEiiM<^^M*lc-;§» LT p 
7. 5 tciim L . SftgTkT'^M^ 1 0 0 m 1 ( ^il^^ ic W -5 M^gff J:b= 1 
. 0) i:Lfc^. M®i«tIT-e^3ii);^a L . MS^fJ 1 Tf^ffl L rMfe>^ - V > 

1 1 ) -^mm\^fz.. #^tifc#§MA ^ ;^iR3iJ (^]5&15IJ 7-11) tcov^T. _hie 
MMfJ 1 h |BH=i<7>;^viT'?*a:Mtt« 3 0 7j 1 u X • h r c^T^^^^t L/i i: Z ^ . 



[ 0 0 6 5 ] 
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)kmMm^^ t LX . ^feilft (pigment yellow 183) Jkum^BtP]- (pigment yellow 
110) ^^tl^'tl 0 . 1 S»%^SiJ^-e^1r-t^ # 'j t° U > tffl^^ 0 . 4mm<?>j?$ 

nmizmm'\± (\H^mu'\i) ^m^x\^rz. ms <^m:fjm2 - e izmm^^r^^^-^nmL 

mizn-t ^mmj±it= 1 . o) tLtz'^. mmmmrx^mmmL. c ti'^^^iegmc 
ytmLxmmA'o f^^m cmmmi 2-1 6) ^mm\^rz. mhnrzmmA') ^^.mm 
mm 1 2-1 6 ) tcov^T. ±$^mmm 1 tmn^^^'tixmnmrnms otj 1 u x • h r 

coyt^m^Lfz t z ^ . MtKT^gtlA }^Mmizis\^X ^ H ^ - ^ X h nwmii 8 0 7oi-^l 
_h T- o o 

[ 0 0 6 6 ] 

[121 2 ] iitM^lJ 1 iCfev^Tf^ffl L ^ U^ytmJ^'li^^-tmxS^^ . 



[0 4] tamm i ic^v^Tf^m trz^f^ i > ^ i -7 9 l - h m^#§s (n^e.) 

7^ 3i i§ '14 ^ i- 0 T ifc ^ o 
i" 0 T ^fe s „ 

[0 9] UMM 1 icfev^Tf^ffl L ^ A<7)7t]g3!i'l4^^-t0T^K>^ o 

[0 10] mmm 1 ic^v^Tf^ffl L/i:2^f*;s t/^wfe^ ^ A<?57teS]Bitt%^-t0 
[011] Mmm 1 icfcv^Tfgffl Lfcs *c^tm LfzW^y -f A<?57fe:g]Bitt^^-t 0 



[mm^] mm 
[m 1 ] 




250 350 450 550 



650 



750 



850 



[m 2 ] 




250 350 450 550 650 750 850 

JKSCnm) 

[03 ] 




[121 4 ] 





0 ' — 



250 



350 



450 



550 
;R:S(nm) 



650 



750 



850 



[El 7 ] 




250 



350 



450 



550 

>jK:g:(nm) 



650 



750 



850 



[EI 8] 




250 350 450 550 650 750 850 



[EI 1 0 ] 
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250 350 450 550 650 750 850 

;fi?*(nm) 



mm] 

mm] -^mn'^Bmit. i^g^^miiTS. Li}-%^izj;:^h ^-^ ^h<^^m-^mM 
[m'{^^^] h ^ ^ ^ 7. h xii^^j^^ -t^ mmmm^. vi^^s 5 0-^4 5 onm 

Mo 

vmnm] ^tl 



0 0 0 1 1 5 9 9 1 

19900810 
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